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1
METHOD OF CONFIGURING A COMPUTER
TO INCLUDE THE AVAILABLE OPTIONS OF
A PRINTER

CROSS REFERENCES TO RELATED
APPLICATIONS

This application is based upon U.S. application Ser. No.
09/457,397, filed on Dec. 9, 1999, the entire content of which
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method a configuring a
computer to include available options of a printer, and more
particularly to a method of configuring a computer connected
to the printer via a network to include the available printer
options without having to manually reconfigure a printer
driver. The present invention also relates to a computer pro-
gram product and corresponding graphical user interface for
configuring the computer to include the available printer
options without having to manually select individual printer
options.

2. Discussion of the Background

Many personal computers used at the home or office are
directly connected to a printer, i.e., a one-to-one connection.
For example, FIG. 1 illustrates a conventional set-up of a
computer 2 and a printer 6 attached via a cable 4. The printer
6 includes a connection port 7 for attaching the cable 4 to the
printer 6. Thus, a user using the computer 2 can select an item
or other object to be printed on the printer 6.

When the printer 6 is first installed at the home or office, a
printer driver corresponding to the printer 6 is generally sup-
plied on a separate computer readable medium, such as a
CD-ROM, and a user must install the printer driver onto the
computer 2. The user must also configure the computer 2 to
include any available printer options supplied with the printer
6. This is generally accomplished by manually selecting
options from a Graphic User Interface (GUI) provided with
the printer driver. For example, the GUI may list printer
options, such as input trays, output trays, memory available,
stapling devices, etc. A base model of the printer generally
includes only standard printer options (e.g., one input tray,
one output tray, and no extra memory). Thus, the user is
required to purchase any desired additional options, such as
extra input or output trays.

When the printer driver is loaded onto the computer, the
corresponding GUI prompts the user for any additional
printer options he or she may have purchased. Then, the user
manually selects the additional printer options from the list of
options displayed on the GUI. Alternatively, the user may
retrieve the available printer options by connecting the printer
6 to a local printer port of the computer 2 and then query a
language monitor which enables bidirectional communica-
tion between the printer 6 and the computer 2. A language
monitor is a software module which uses, for example, page-
description language, such as Postscript, PIL, etc., to retrieve
the available printer options.

FIG. 2 illustrates a block diagram of a conventional appli-
cation 10 interfacing the printer 6. The conventional applica-
tion 10 is hosted on an operating system 14 resident on the
computer 2. A user may retrieve the options available with the
printer 6 using the application 10, a printer driver 12 and a
language monitor 13. The printer driver 12 and language
monitor 13 are printer and operating system specific software
interfaces. The operating system 14 sends signals in accor-
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dance with instructions from the printer driver 12 and lan-
guage monitor 13 to the local port 18 via a connection 8, thus
placing signals corresponding the printer driver 12 and lan-
guage monitor 13 on the cable 4 connected to a parallel port
9 of the printer 6. That is, via the application 10 and printer
driver 12, the printer driver 12 may query the language moni-
tor 13 for the available printer options, and the language
monitor 13 will retrieve this information from the printer 6 via
the local port 18 and cable 4. The printer driver 12 then
updates the list of available printer options displayed on the
GUI. However, the printer 6 must be connected to the local
port of the computer 2 to retrieve the available printer options
using the language monitor 13.

Increasingly, a plurality of printers and computers are con-
nected to a network, such as a Local Area Network (LAN).
For example, FIG. 3 illustrates a plurality of computers 2 and
printers 6 connected to each other via a network 5. The com-
puters 2 and printers 6 illustrated in FIG. 3 are identified by
the same reference numeral, however, the network may
include many different computers and printers connected
together. Also shown is a centralized computer 3, used by a
system administrator, for example. The centralized computer
3 generally includes a network manager and/or a printer man-
ager, such as an IBM Network Printer Manager sold under the
trademark NPM, or a Hewlett Packard (HP) printer adminis-
trator sold under the trademark HP JET ADMIN. The printer
manager is used by the system administrator of the network 5
to control, modify, monitor, etc., the plurality of printers 6
connected to the network 5.

Inaddition, the printers 6 and/or computers 2 connected via
the network 5 may be added or removed on a regular basis.
Thus, when a new printer is added, for example, the compu-
ter(s) 2 using that printer have to be reconfigured to use the
new printer. To accomplish this, the system administrator first
installs a printer driver (corresponding to the newly added
printer) on the computer(s). Then, using HP JETADMIN on
the centralized computer 3, for example, the system admin-
istrator manually views the available options for that printer.
This is a time consuming and tedious process, because the
system administrator must know beforehand what printer
options are available with the particular printer (i.e., by look-
ing at the printer or reading a user’s manual, for example).
Further, the end user of the computer does not generally have
access to HP JETADMIN, for example, on their computer,
and thus is unable to configure his or her printer without
support from the system administrator. Therefore, the user
must wait for an available system administrator.

SUMMARY OF THE INVENTION

Accordingly, one object of this invention is to solve the
above-noted and other problems.

Another object of the present invention is to provide a
method of configuring a computer to include the available
options of a printer connected to the computer without manu-
ally selecting individual printer options.

Yet another object of the present invention is to provide a
computer program product, which retrieves available options
from a printer connected to a network using, for example,
Simple Network Management Protocol (SNMP) commands.

Another object of the present invention is to provide a
private extension to a standard SNMP Management Informa-
tion Base (MIB) to retrieve available options from the printer
connected to the network.

Still another object of the present invention is to provide a
graphic user interface to assist a user in operating the com-
puter program product.
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To achieve these and other objects, the present invention
provides a method of configuring a computer connected to a
printer via a network by transmitting commands, such as
SNMP commands, to the printer in order to retrieve the avail-
able options of the printer. In response to the transmitted
commands, the printer transmits its available options to the
computer, and the printer driver resident on the computer is
then updated, without manually selecting individual printer
options, to include the retrieved options. The present inven-
tion also provides a computer program product and corre-
sponding GUI to configure a computer to include the avail-
able printer options. The GUI according to the present
invention includes a plurality of pop-up menus having various
display controls to operate the computer program, and is
updated by the printer driver to reflect the available printer
options.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by reference
to the following detailed description when considered in con-
nection with the accompanying drawings, wherein:

FIG. 1 illustrates a conventional computer connected to a
printer;

FIG. 2 is a block diagram illustrating functional compo-
nents and data passed between a software application and a
printer;

FIG. 3 illustrates a plurality of computers connected to a
plurality of printers via a network;

FIG. 4 is a block diagram illustrating functional compo-
nents and data passed between a software application and a
printer according to the present invention;

FIG. 5A is a flow chart illustrating the steps performed by
a computer program product according to the present inven-
tion;

FIG. 5B is a flow chart illustrating the steps performed by
the computer program product to retrieve an IP/IPX address
of a printer according to the present invention;

FIG. 6A is a printer properties dialog according to the
present invention;

FIG. 6B is a child dialog of the printer properties dialog
shown in FIG. 6A; and

FIG. 6C is an updated printer properties dialog according
to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, wherein like reference
numerals designate identical or corresponding parts through-
out the several views. FIG. 4 is a block diagram illustrating
the functional components and data passed between a soft-
ware application 10 and a printer 6 according to the present
invention. One difference between the block diagram shown
in FIG. 4 and that shown in FIG. 2 is amodule 16. The module
16 is an executable program and corresponds to the printer
driver 12. The module 16 may be loaded onto the computer 2
via a computer storage medium, such as a CD-ROM, tape,
disk or memory chip/card, or the Internet (i.e., by download-
ing the module 16). F1G. 4 also illustrates SNMP commands
17 used by to module 16 to retrieve the available printer
options provided with the printer, and a registry 15, which is
a system specific database in which computer/printer infor-
mation is stored. The module 16 executes SNMP commands
17 to retrieve printer information from the printer 6 via a
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network interface card (NIC) 19 of the computer 2, the net-
work 5 and the NIC 11 of the printer 6. This retrieved infor-
mation is then used to update the internal data structures of the
printer driver (for example, by using standard library func-
tions provided with a programming language), and is stored
in the registry 15. The present invention is not limited to
SNMP, and other network protocols may be used. However,
for simplicity purposes, the present invention will be
described with reference to SNMP. In addition, FIG. 4 illus-
trates the computer 2 connected to the printer 6 via the parallel
port 9 and network 5. However, in practice, only one type of
connection is used.

The term Simple Network Management Protocol (SNMP)
refers to a collection of specifications for network manage-
ment that includes the SNMP protocol itself, the definition of
a data base, and associated concepts. The “basic” SNMP is
now in wide spread use. Virtually all major venders of host
computers, workstations, bridges, routers, and hubs offer
basic SNMP. SNMP gives a network manager or user the
ability to monitor subnetworks as a whole rather than just
individual devices on the subnetwork. In addition, SNMP
defines a Management Information Base (MIB), which is a
database containing information about the elements to be
managed. Each resource to be managed is represented by an
object in the MIB. The MIB is a structured collection of such
objects. Each node in the network may maintain a MIB that
reflects the status of the managed resources at that node. A
network-management entity may monitor their resources at
that node by reading the values of objects in the MIB and may
control the resources of that node by modifying those values.
The Structure of Management Information (SMI), which
defines a general framework in which a MIB can be defined
and constructed, identifies the data types that can be used in
the MIB and how resources within the MIB are represented
and named. The philosophy behind SMI is to encourage sim-
plicity and sensibility within the MIB. Thus, the MIB may
store only simple data types: scalars and two-dimensional
scalar arrays. In addition, the “basic” MIB may include pri-
vate extensions (i.e. user developed extensions). The present
invention includes such a private extension.

One example of a private MIB item, according to the
present invention, is shown below in Table 1. This is a private
extension to the MIB, and is used to retrieve information
about various options available with a printer. This MIB item
supports several printer models sold by Ricoh Corporation,
Ltd., such as the Adonis-P. PomeloWIN, Russian, StingerC,
and StingerP3R&L 11 printer models. These printer models
are used for illustration purposes only and other models
manufactured by different companies may be used. Thus,
when the host computer sends this MIB item to the printer
(i.e., via a GetRequest SNMP command), the printer returns
an integer value, such as “37” which indicates the StingerC
printer includes a Bank 1 (see Table 1).

In more detail, SNMP provides Protocol Data Units
(PDUs), which are essentially commands that may be trans-
mitted to a device (e.g., a printer) to request information. One
such PDU is the GetRequest (p;, ps, P3, - - - ) PDU. The
parameters p,, p,, D3, €tc., include, for example, an object
name, object identifier (ODI) and a target address (i.e., the
address ofthe printer, for example). Thus, referring to Table 1,
the module 16 may execute a GetRequest (RicohEngOption-
IdentifyNumber, 1.3.6.1.4.1.367.3.2.1.2.4, 80.3.2.1) to the
printer 6. The parameters p,, p, and p, in this GetRequest
PDU respectfully correspond to the object name of the MIB
item, the object identifier and the target address of the printer
6. Then, a Network Interface Card (NIC) 11 (see FIG. 4) on
the printer 6 returns a value of “37” (as an example), which
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indicates the printer 6 includes a Bank1. A Bank 1 is system
specific and means the printer includes an additional input
tray (i.e., for atotal of two input trays). A Bank2 (integer value
“36”") means the printer 6 has two additional input trays. The
NIC 11 maintains the additional options installed on the
printer, because when the printer’s power is first turned on,
the NIC 11 is updated with all installed printer options.

Another SNMP PDU is the GetNextRequest (p;, ps, ps)
PDU, which is almost identical to the GetRequest (p,, p», p3)
PDU. The GetNextRequest (p;, p,, p;) PDU may be executed
by the module 16 to retrieve additional printer options. For
example, assume the module 16 executes the GetNextRe-
quest command, and the NIC 11 of the printer 6 returns an
integer value of “47.” This means the printer 6 includes an
additional Hard Disk Drive (HDD)—(See the second to last
line in Table 1).

Further details of the SNMP MIB and other SNMP con-
cepts may be found in the book: William Stallings, SNMP,
SNMPv2, and CMIP: The Practical guide to Network-Man-
agement Standards (Addison-Wesley Publishing Company,
1993), which is incorporated herein in its entirety.

TABLE 1

PRIVATE MIB ITEM

RicohEngOptionldentifyNumber
STATUS  current
DESCRIPTION
“ricohEngOptionldentifyNumber convention”

SYNTAX INTEGER {
-- Reserved for general use from 0 to 9.
other(0),
unknown(1),
-- Defined for each product options from 10.
adonisPFinisher3000X(10), -- for Adonis-P
adonisPPrintPost(11),
adonisPMsu(12),
adonisPBank(13),
adonisPLCIT(14),
adonisPOutTray(15),
adonisPDuplex(16),
adonisPHDD(17),
pomeloWinOptionTray(18), -- for PomeloWIN
fresaWinOptionTray(19), -- for FresaWIN
winAColoradoB(20), -- for WinA
winASeine(21),
winARheinB(22),
winADuplex(23),
winABank3(24),
winABank2(25),
russianFinisher1000(26),
russianMsu(27),
russianBank1(28),
russianBank2(29),
russianL.CIT(30),
russianMultiBypassTray(31),
russianl BinOutTray(32),
russiandBinOutTray(33),
russianDuplex(34),
russianHDD(35),
russianShiftOutUnit(36),
stingerCBank1(37), -- for StingerC
stingerCBank2(38),
stingerC1BinOutTray(39),
stingerP3R2Bank1(40), -- for StingerP3R&LII
stingerP3R2Bank2(41),
stingerP3R2HDD(42),
stingerP31L.2Bank1(43),
stingerP31L.2Bank2(44),
stingerCMSU(45), -- for StingerC(added)
stingerCMultiBypassTray(46),
stingerCHDD(47)

-- for Russian

Thus, referring again to FIG. 4, the module 16 retrieves
available printer options from the printer 6 connected to the
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computer 2 via the network 5 using SNMP commands. The
printer driver 12 is then updated to include the retrieved
printer options by using windows registry APIL, by reading
options which are stored in the registry 15. The printer driver
12 also updates a GUI to reflect the retrieved printer options.
The GUI is discussed in more detail later. The printer driver
12 may be informed about the updated registry 15 by, for
example, the module 16 toggling a value in the registry
between a “0” or “1”. That is, a value of “0” may mean the
registry 15 has not been updated and a value “1” may mean
the registry 15 has been updated. The printer driver 12 may
then monitor the status of this value. The module 16 and the
operation of the same will now be explained in more detail.

FIG. 5A is a flow chart illustrating the steps performed by
the module 16 of the present invention and the printer driver
12. In particular, the module 16 first determines whether the
computer 2 is connected to the printer 6 via a network port
connection or a local port connection (step S60). This infor-
mation is stored in the registry 15 and may be accessed by
standard library functions included with a windows Applica-
tion Program Interface (API). It is assumed the type of con-
nection (i.e., local port or network port) is previously set, for
example, by a user selecting a plurality of menu options
provided with a windows environment, such as a Windows 95
operating system. One example of how to set the type of
connection will now be given with reference to the Windows
95 operating system. Other operating systems and window
environments will vary. First, the user selects a “Start” push
button from a menu bar on the display of the computer 2, and
then the user highlights the “Settings” display region on a
pop-up menu which is activated when the “Start” push button
is selected. The user then selects the “Printers” display region
from the pop-up menu which is activated when the “Settings”
display region is highlighted. When the user selects the
“Printers” display region, a pop-up menu is displayed listing
a plurality of printers and/or facsimiles, etc., which are con-
nected to the computer 2. Then, the user highlights a desired
printer from the plurality of printers displayed, and clicks the
right mouse button, which pops-up a menu allowing the user
to select a “Properties” display region. The user then selects
the “Properties” display region and a printer properties dia-
log, such as that shown in FIG. 6 A is popped up on the display.
When the printer properties dialog is displayed, the user
selects the “Details” tab from this dialog (Note, the printer
properties dialog in FIG. 6A displays an “Accessories” tab
and not the “Details” tab). When the “Details” tab is selected,
the user is then prompted to enter the type of connection
information (i.e., a network port or a local port). When this
information is input, the user selects an “Apply” push button
and then an “Okay” push button. The registry 15 is then
updated with the connection information. Thus, the module
16 may determine whether the computer 2 is connected to the
printer 6 via a network connection or local port connection by
reading this information from the registry 15 with a standard
library function included with the windows API.

Returning back to FIG. 5A, if it is determined that the
computer 2 is connected to the printer 6 via a local port (Step
S62), the printer driver 12 queries the language monitor 13 so
as to retrieve the available printer options from the printer 6.
The printer driver 12 queries the language monitor 13 by
executing a call function included in, for example, a C/C++
programming language. The language monitor 13 then
executes page-description language, such as Postscript or PJLL
to the printer 6 in order to retrieve the printer options. The
retrieved printer options are then stored in the registry 15 (step
S82). This retrieved information is then used to update the
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internal data structures of the printer driver 12 and the GUI is
also updated to reflect the available printer options (Step
S80).

If it is determined that the computer 2 is connected to the
printer 6 via the network port (Step S70), the module 16 then
determines what type of network port the computer 2 is con-
nected to. That is, the computer 2 may be connected to the
printer 6 through several different network ports, such as a
Line Printer Remote (LPR) port, RICOH multidirect print
port, or a Novell Netware port (Step S74). The computer 2
may be connected to the printer 6 via other network ports, and
those shown in FIG. 5 are used merely for illustration pur-
poses only. The primary differences between the LPR port/
Ricoh MultiDirect Print port shown in step S72 and the Net-
ware Port shown in step S74 is that the LPR/Ricoh
MultiDirect Print port is an Ethernet based connection and the
address of the printer is known (i.e., preset), whereas for the
Netware port connection, the address of the printer is not
known (i.e., only the printer queue name is known).

If the computer 2 is connected to the printer 6 via an
LPR/Ricoh MultiDirect Print port (step S72), the module 16
retrieves the printer options via, for example, SNMP com-
mands 17 as discussed previously. That is, the address of the
printer is known and may be included with the SNMP GetRe-
quest PDU (i.e., the target address parameter p;). This
retrieved information is then used to update the internal data
structures of the printer driver 12 and the corresponding GUI
is also updated to reflect the available printer options (Step
S80). When the Apply push button 33 is selected, the retrieved
printer options are stored in the registry 15 (Step S82).

If it is determined that the computer 2 is connected to the
printer 6 via the Netware port (Step S74), the module 16
identifies the IP or IPX address of the printer 6 by mapping the
printer queue name to the IP/IPX address of the printer. The
IPX address is used in the Novell Internet Package Exchange
System and includes a network number and a node number
expressed in a format: “network.node.” The network number
identifies a physical network, and is a 4-byte (32-bit) quantity
that must be unique throughout the entire IPX network. The
network number is expressed as hexadecimal digits. The
maximum number of digits allowed is 8. The node number
identifies a node on the network, and is a 48-bit quantity,
represented by dotted triplets of four-digit hexadecimal num-
bers. The node number is usually the hardware address of the
interface card, and must be unique inside the particular IPX
network. The following is an example of an IPX network
address: “4a.0000.0c00.23fe.” In this example, the network
number is 4a (more specifically, it is 0000004a), and the node
number is 0000.0c00.23fe. All digits in the address are hexa-
decimal. The IP address is an Internet address (i.e., TCP/IP
Internet), and is assigned a unique 32-byte Internet address
value. For example, an example of an IP address is
“130.15.4.1” which is displayed in dotted-decimal notation.
A more detailed description of IPX and IP addresses may be
found in the book: James Martin, Local Area Networks Archi-
tectures and Implementations (Prentice Hall, 2ed. 1994),
which is incorporated herein by reference in its entirety.

A description of how the module 16 determines the IP or
IPX address will be discussed later with reference to FIG. 5B.
Once the IP or IPX address is determined, the module 16
retrieves the printer options from the printer 6 via SNMP
commands 17. The retrieved information is then stored in the
registry 15 of the computer 2 (Step S80). The printer driver 12
is then updated to include the retrieved printer options, and
the corresponding GUI is updated to reflect the available
printer options (Step S82).

20

25

30

35

40

45

50

55

60

65

8

Turning now to FIG. 5B, which illustrates one example of
how the module 16 determines the IP or IPX address of the
printer 6. First, the printer driver has information about the
file server and printer queue name based on the user selected
port information (which is set as previously discussed). For
example, the printer may be connected to the port
“WForte\Aficio180” where “Forte” is the file server name and
“Aficio180” is the queue name. This information may be
obtained with a windows API based on the known printer
driver name (Step S80). Then, using a Novell Netware API, a
“printer server” name associated with the above-noted file
server and queue name may be obtained (Step S82). In addi-
tion, via a Ricoh Peripheral Manager API, for example, a
broadcast message is sent throughout the network to obtain all
the available printers on the network (Step S84). In response
to this broadcast message, the NIC 11 of each printer sends
back to the module 16 the respective IP/IPX address of the
printer and the respective MAC, address of the NIC 11. Based
on this information, the module 16 identifies and isolates the
printers corresponding to a particular model, such as a Ricoh
StingerC model (Step S86). The model name may be deter-
mined from the MAC address of the NIC. That is, the MAC
address of the printer includes a hexadecimal digit which
corresponds to a particular printer model. Step S86 is per-
formed to narrow down the search of the target IP/IPX
address of the printer on the network. In Step S88, the module
16 sends an SNMP MIB object to each printer to obtain a
printer server name associated with each NIC obtained in
Step S86. The SNMP MIB object is a private MIB item
similar to that discussed previously, and may be used to
retrieve information about the printer server name. The
SNMP private MIB item is initialized during the setup of the
NIC. In Step S90, the module 16 compares the printer server
name obtained in Step S86 with the printer server name
obtained by the Netware API in Step S82 to find the target
address of the printer. If the comparison between the printer
server names match (YES in Step S90), the target IP/IPX
address has been found. If the comparison does not match
(NO in Step S90), the next NIC found in Step S86 is com-
pared. This process is reiterated until the module 16 locates
the target IP/IPX address of the printer 6.

Turning now a description of a GUI included with the
printer driver 12 by referring to FIGS. 6A, 6B and 6C. FIG.
6A illustrates a printer properties dialog 20 which includes an
Accessories tab 22. The Accessories tab 22 includes an
“Options” display region 24, “Update Now” push button 26,
“Restore Defaults” push button 28, “OK” push button 30,
“Cancel” push button 32, “Apply” push button 33, and “Help”
push button 34. The printer properties dialog 20 may be
popped on a display of the computer 2 in a known manner as
discussed above (i.e., by selecting the “Start” push button,
etc., displayed in the main menu bar on the computer 2).
Then, the user may select the Accessories tab 22 provided by
the present invention.

The printer properties dialog 20 shown in FIG. 6A illus-
trates a base printer model 6. That is, the printer 6 is a base
model which does not include any additional options (note the
Options display region indicates there are no additional
options selected). The printers properties dialog 20 is thus
displayed when a user has not configured the computer to
include any additional printer options.

The user may configure the computer 2 to include the
available printer options by selecting the Update Now push
button 26. When the Update Now push button 26 is selected,
the module 16 and printer driver 12 perform the steps illus-
trated in the flowchart of FIG. 5A as discussed above.
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Because this process may take a few seconds, an Updating
Now dialog 40 (see FIG. 6B) is popped up on the display
indicating to the user that the update process is occurring. The
Updating Now dialog 40 may be popped up on the display by
setting a callback to the Update Now push button 26. That is,
when the Update Now push button 26 is selected, a callback
routine pops up the Updating Now dialog 40. When the mod-
ule 16 writes the printer options to the registry, the printer
driver reads these options from the registry and updates the
Options display region 24.

FIG. 6C is a printer properties dialog 21 illustrating what
happens when the user selects the Update Now push button 26
shown in FIG. 6A. As shown, the Options display region 24
has been updated to include a Hard Disk, Tray 2 & 3, Internal
Tray, and an Additional Memory of 32 MB. The printer 6
displayed in the printer properties dialog 21 is also updated to
include the additional options (note the printer 6 displayed in
FIG. 6A is the base model and does not include any additional
options). Thus, by the user selecting the Update Now push
button 26, the available options of the printer 6 are shown in
the Options display region 24. The Apply push button 33 may
be selected after the available options of the printer 6 are
shown, which will apply the additional options. The OK push
button 30 closes the printer properties dialog 21. The Cancel
push button 32 cancels any information or options selected by
the user. The Help push button 34 pops up general help
information corresponding to the Accessories tab 22 and/or
corresponding Printer properties dialogs. That is, when the
Help push button 34 is selected, a text file containing prede-
termined help text is popped up.

If'the user wishes to restore the original default values (i.e.,
no extra options as illustrated in FIG. 6 A), the user may select
the Restore Defaults push button 28. At this time, the items in
the option display region 24 will be cleared (the registry 15 is
also updated accordingly). The printer driver 12 is respon-
sible for restoring the default values.

As discussed above, the module 16 is an executable pro-
gram. The executable program may be developed using any
suitable programming language, such as C, C++, Fortran, etc.

This invention may be conveniently implemented using a
conventional general purpose digital computer or micropro-
cessor programmed according to the teachings of the present
specification, as will be apparent to those skilled in the com-
puter art. Appropriate software coding can readily be pre-
pared by skilled programmers based on the teachings of the
present disclosure, as will be apparent to those skilled in the
software art. The invention may also be implemented by the
preparation of application specific integrated circuits
whereby interconnecting an appropriate network of conven-
tional computer circuits, as will be readily apparent to those
skilled in the art.

Any portion of the present invention implemented on a
general purpose digital computer or microprocessor includes
a computer program product which is a storage medium
including instructions which can be used to program a com-
puter to perform a process of the invention. The storage
medium can include, but is not limited to, any type of disk
including floppy disks, optical disks, CD-ROMs and mag-
neto-optical disks, ROMs, RAMs, EPROMs, EEPROMs,
magnetic or optical cards, or any type of media suitable for
storing electronic instructions.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above teachings.
It is therefore to be understood that within the scope of the
appended claims, the invention may be practiced otherwise
than as specifically described herein.
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What is claimed:
1. A method of configuring a client computer to include
available options of a printer connected to the client computer
via a network, comprising:
displaying, by a graphical user interface (GUI) of the client
computer, a graphical image representative of a body of
the printer, the graphical representation indicating a first
printer option available at the printer, and a plurality of
tabs that each cause a different menu of selectable
printer options to be displayed when selected;

transmitting, by the client computer, commands over the
network directly to the printer in accordance with
instructions of a computer program product resident on
the client computer to retrieve, directly from the printer,
a second printer option available at the printer;

storing the second printer option in a storage medium at the

client computer;

updating the graphical image representative of the body of

the printer to indicate that both the first and second
options are available at the printer; and

displaying, by the GUI of client computer, the updated

graphical image representative of the body of the printer.

2. The method of claim 1, further comprising:

displaying the second printer option as a selectable option

for a printing operation.

3. The method of claim 1, further comprising:

displaying a size of a memory of the printer as the second

printer option.

4. The method of claim 1, further comprising:

displaying a configuration of a paper tray at the printer as

the second printer option.

5. The method of claim 1, further comprising:

displaying an availability of a hard disk at the printer as the

second printer option.
6. A non-transitory computer-readable medium including
computer program instructions, which when executed by a
client computer cause the client computer to perform a
method of configuring the client computer to include avail-
able options of a printer connected to the client computer via
a network, comprising:
displaying, by a graphical user interface (GUI) at the client
computer, a graphical image representative a body ofthe
printer, the graphical representation indicating a first
printer option available at the printer, and a plurality of
tabs that each cause a different menu of selectable
printer options to be displayed when selected;

transmitting, by the client computer, commands over the
network directly to the printer in accordance with
instructions of a computer program product resident on
the client computer to retrieve, directly from the printer,
a second printer option available at the printer;

storing the second printer option in a storage medium at the

client computer;

updating the graphical image representative of the body of

the printer to indicate that both the first and second
options are available at the printer; and

displaying, by the GUI of client computer, the updated

graphical image representative of the body of the printer.

7. The non-transitory computer-readable medium of claim
6, further comprising:

displaying the second printer option as a selectable option

for a printing operation.

8. The non-transitory computer-readable medium of claim
6, further comprising:

displaying a size of a memory of the printer as the second

printer option.
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9. The non-transitory computer-readable medium of claim
6, further comprising:

displaying a configuration of a paper tray at the printer as
the second printer option.

10. The non-transitory computer-readable medium of

claim 6, further comprising:

displaying an availability of a hard disk at the printer as the
second printer option.

11. A client computer for retrieving available options of a

printer connected to the computer via a network, comprising:

adisplay configured to display a graphical image represen-

tative of a body of the printer, the graphical representa-

tion indicating a first printer option available at the

printer, and a plurality of tabs that each cause a different

menu of selectable printer options to be displayed when
selected;

a network interface configured to transmit commands over
the network directly to the printer in accordance with
instructions of a computer program product resident on
the client computer to retrieve, directly from the printer,
a second printer option available at the printer;

a memory configured to store the second printer option;

a processor configured to update the graphical image rep-
resentative of the body ofthe printer to indicate that both
the first and second options are available at the printer;
and

a display configured to display the updated graphical
image representative of the body of the printer.

—
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12. The computer of claim 11, wherein the display is con-
figured to display the second printer option as a selectable
option for a printing operation.

13. The computer of claim 11, wherein the display is con-
figured to display a size of a memory of the printer as the
second printer option.

14. The computer of claim 11, wherein the display is con-
figured to display a configuration of a paper tray at the printer
as the second printer option.

15. The computer of claim 11, wherein the display is con-
figured to display an availability of ahard disk at the printer as
the second printer option.

16. The method of claim 1, wherein the transmitting further
comprises:

transmitting Simple Network Management Protocol

(SNMP) commands directly to the printer to retrieve the
second printer option available at the printer.

17. The non-transitory computer-readable medium of
claim 6, wherein the transmitting further comprises:

transmitting Simple Network Management Protocol

(SNMP) commands directly to the printer to retrieve the
second printer option available at the printer.

18. The computer of claim 11, wherein the network inter-
face is configured to transmit Simple Network Management
Protocol (SNMP) commands directly to the printer to retrieve
the second printer option available at the printer.
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